пе putuut herch power supply, TOPS зр 


FARNEL| TRIPLE 


Three outputs: 4-6V, 4A and -5 to -17V and +5 10 +17V at 1A (bipolar tracking) 
Three independent output ON switches 

Large, bright LED annunciation of voltage and current on any output 
Resolution of ImA on ammeter 


Resolution of 10mV on voltmeter 


Switch selectable damping on ammeter to even out rapidly changing currents 


10 turn potentiometer on +17V output. Single control makes setting easier. 


Measure external voltages up to 39.99V. Isolated from power supply output up to 200V 
d.c. or a.c. 


Preset current limit on all outputs 


Overvoltage crowbar on 4-6V output 


LED indication of overload condition on each of three outputs 


Mains supply fuse and three output fuses all accessible on rear panel 


Designed to meet 1EC348/BS4743 safety requirements 


The Farnell TOPS 3D bench power supply provides in one compact package, three power supplies 
and digital metering of voltage and current. 


A ten-turn potentiometer is used to adjust the bipolar tracking outputs of the 1 amp rails from 5 to 
17 volts whilst a single turn potentiometer is used on the 4 amp supply to adjust the output from 4 
to 6 volts. Both voltage and current of any one output can be simultaneously monitored on the two 
digital meters by pressing the appropriate push button. When monitoring rapidly varying currents a 
meter damping button can be pressed to minimise display flicker. If all three output select buttons 
are released the voltmeter can be used to measure external voltages via front panel sockets. In this 
mode the DVM is isolated from the outputs and can be floated up to 200V d.c. or a.c. peak from 
earth. Maximum reading is 39.99 volts — useful for many on-the-bench applications. 


Each output is provided with an output on-off switch with integral l.e.d. to indicate current overload. 
All outputs have preset self-resetting current limit protection. On the 4 amp rail this has a fold-back 
characteristic and this rail also has overvoltage protection which may be reset using the output 


on-off switch. 


The TOPS 3D is manufactured to the same stringent standards that have made the Farnell L series 
analogue metered bench power supplies the most successful in Europe. The units meet IEC348 and 


BS4743 safety requirements. 


Specification 


Mains input 50/60Нг 110, 220 & 240V +10% 
by internal tap change. 


Outputs 4 to 6V at 4 amps. Tracking -5 to -17; 
+5 to +17 volts at 1 amp. 


Voltage controls 4-6V single turn potentiometer. 
5-17V 10-turn potentiometer. 


Line regulation (Output change for +10% 
supply input change) Less than 0.05% output 
+2mV. 


Load regulation (Output change for zero to 
full load change) 4-6V output: less than 0.2% 
output +5mV 17-0-17V outputs: less than 0.05% 
output +2mV. 


Ripple and noise (At full load AF = 80kHz) 
Less than 2mV pk-pk. 


Transient recovery time Typical 

Less than 300uS for output to recover within 
50mV following 10% to 100% load change of 
1р5 risetime 


Temperature coefficient Typical. 0.02% per °C 
Working ambient temperature 0°C to 40°C. 
Storage temperature - 20°C to 50°C 


Overload protection Foldback current 

limiting on 4-6V output. Current limiting on 
17-0-17V outputs. Additional protection offered by 
rear panel mounted fuses. 


Overload indication Onset of limiting indicated 
by LED mounted in OUTPUT ON/OFF switch 
bezel. 


Overvoltage protection SCR crowbar protection 
on 4-6V output only. 


Meters 4 Digit LED VOLTMETER and 4 Digit 
LED CURRENT METER. Voltage and current 
simultaneously monitored on any one output 
selected by front panel push buttons. Voltmeter 
only can be selected by same push buttons to 
read external votages. 


Current meter 

Display: 4 digit, 12.5mm, high output red LED. 
Range: 0 to 3.999 Amps. (Overrange indicated by 
OFL). 

Resolution: 1mA. 

Accuracy: +0.3% reading +0.1% full scale at 23°C 
Damping: To ease the measurement of rapidly 
fluctuating currents an increased time constant 
can be switched in by depressing front panel 
push button. 


Voltmeter 

Display: 4 Digit, 12.5mm, high output red LED. 
Range: 0 to 39.99 volts. (Overrange indicated by 
OFL). 

Resolution: 10mV. 

Accuracy: +0.2% reading +0.1% full scale at 23°C. 


External voltage measurement By selection 
of three push buttons the voltmeter can be used 
to measure external voltages in the range 0 to 
39.99 volts via 2mm front panel sockets. (Use 
Vero 63-1864C plugs or equivalent). 


Input impedance 1МО approximately. 


Isolation Input sockets to voltmeter are fully 
isolated from power supply output terminals when 
operated in external mode. The input terminals 
must not float at greater than 200V peak from 
any output terminal or chassis. 


Dimensions Approx Overall 
Height 169mm width 219mm depth 290mm. 


Weight (approx) 7.4kg 


Represented overseas by 


Printedin England 8:81 


We reserve the right toamend specifications without notification 


Manufactured in England by 


FARNELL INSTRUMENTS LIMITED 
SANDBECK WAY - WETHERBY 
WEST YORKSHIRE LS22 4DH 
TELEPHONE (0937) 61961 

TELEX 557294 FARIST G 


REGIONAL OFFICE (SOUTH) 
TELEPHONE: HARPENDEN (05827)69071 
TELEX: 826307 FARINT G 
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SCHEDULE OF EQUIPMENT 


Theinstrument has been carefully packed to prevent damage in 
transit. When removing the unit from the packing box, be sure 
that all parts and accessories are removed from the packing 
material. 


The complete equipment comprises:- 


1 off TOPS 3D as ordered 
1 off instruction book 


NOTE:- In the event of damage in transit or shortage in delivery, 
separate notices in writing should be given to both the carriers 
and Farnell Instruments Ltd., within three days of receipt of the 
goods, followed by a complete claim within five days. All goods 
which are the subject of any claim for damage in transit or miss- 
ing items should be preserved intact as delivered, for a period of 
seven days after making the claim, pending inspection instruc- 
tions from Farnell Instruments Ltd., or an agent of this Company. 


INTRODUCTION 


The Farnell TOPS 3D provides in one handy package, three 
power supplies and digital meter monitoring of voltage and 
current. 


A 10 turn potentiometer is used to adjust the bipolar outputs of 
the 1 amp supplies from 5 to 17 volts whilst a single turn potentio- 
meter is used on the 4 amp supply to adjust the output between 

4 and 6 volts. 


Current limit is incorporated on the bipolar 1 amp outputs. On the 
4-6V 4 amp output foldback current limiting and SCR overvoltage 
protection is included. 


All three outputs are provided with an Output on-off switch and 
anled to indicate current overload. Any one of the three Outputs 
can be monitored for voltage and current simultaneously using 
the internal digital meters, by depressing the appropriate push 
button. Additionally the voltmeter can be switched to measure 
external voltages. 
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SPECIFICATION 


MAINSINPUT 


OUTPUTS 


VOLTAGE CONTROLS 


LINE REGULATION 
(Output change for +10% 
supply input change) 


LOAD REGULATION 
(Output change for zero to 
full load change 


RIPPLE AND NOISE 
(At full loadAF = 80kHz) 


TRANSIENT RECOVERY 
TIME 
Typical 


TEMPERATURE COEFF- 
ІСІЕМТ 
Typical 


WORKING AMBIENT 
TEMPERATURE 


STORAGE TEMPERATURE 


OVERLOAD PROTECTION 


OVERLOAD INDICATION 


OVERVOLTAGE PROT- 
ECTION 
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90/60Hz,110, 220 & 240V + 10% by 
internal tap change 


4 to 6V at 4 amps 
Tracking -5 to -17; 0; +5to +17 
volts at 1 amp 


4-6V single turn potentiometer. 
5-17V 10-turn potentiometer. 


Less than 0.05% output + 2mV 


4-6V output: less than 0.2% output 
+ 5mV 

17-0-17V outputs: less than 0.05% 
output + 2mV 


Less than 2mV pk-pk 


Less than 300us for output to recover 
within 50mV following 10% to 100% 
load change of 1дѕ risetime. 


0.02% per °C 


0°C to 40°C 


-20°C to 50°C 


Foldback current limiting оп 4-6V 
output. Current limiting on 17-0-17V 
outputs. Additional protection offered 
by rear panel mounted fuses. 


Onset of limiting indicated by led 
mounted in OUTPUT ON/OFF switch 
bezel. 


SCR crowbar protection on 4-6V 
output only 


METERS 


4 digit led VOLTMETER and 4 digit 
led CURRENT METER. 

Voltage and current simultaneously 
monitored on any one output selected 
by front panel push buttons. Volt- 
meter only can be selected by same 
push buttons to read external volt- 
ages. 


CURRENT METER 


Display 4 digit, 12.5mm, high output red led 
Range 0 to 3.999 amps. 
(Overange indicated by OFL) 
Resolution 1тА 
Ассигасу + 0.3% reading + 0.1% full scale at 
23°С 
Damping To ease the measurement of rapidly 
fluctuating currents an increased time 
constant can be switched in by 
depressing front panel push button. 
VOLTMETER 
Display 4 digit, 12.5mm, high output red led 
Range Oto 39.99 volts. 
(Overange indicated by OFL) 
Resolution 10т\/ 
Ассигасу + 0.2% reading + 0.1% full scale at 
23°С 
EXTERNAL VOLTAGE By selection of three push buttons the 
MEASUREMENT voltmeter can be used to measure 


external voltages in the range 0 to 
39.99 volts via 2mm front panel 
sockets. Suitable plugs type Vero 
63-1864C or similar 


Ааа Е 


INPUT IMPEDANCE 
ISOLATION 


1MQ approximately 


Input sockets to voltmeter are fully 
isolated from power supply output | 
terminals when operated in externa 
mode. The input terminals must not 
float at greater than 200V peak from 
chassis. 
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DIMENSIONS 
Approx Overall 


WEIGHT (approx) 


DESIGN 


Height 169mm Width 219mm 
Depth 290mm 


7.4kg 


То meet IEC/BS4743 safety require- 
ments for electronic test & measuring 
apparatus. 


We reserve the right to amend 
specifications without notification. 
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OPERATING INSTRUCTIONS 


Installation 

Check that the voltage range of your TOPS 3D is suitable for the 
local mains supply. The instrument is normally supplied set for 
240V + 10%, any alternative voltage is marked on the back panel. 


To change operating voltage setting 

1. Disconnect unit from mains. 

2. Remove 4 screws securing the lower edges of the top cover. 
3. Remove 2 screws securing base to chassis. 

4. Remove 2 screws securing mains protection plate to chassis. 
The transformer taps are now visible. 


For 110V operation link 0 to О and 110 to 110V. Indicate new 
setting with suitable label on the back panel. 


The three core mains lead must be connected as follows:- 


Brown — Mains live 

Blue — Mains neutral 
Green/yellow — Safety earth (ground) 
WARNING 


The safety earth must be connected at all times. 


The unit is cooled by natural convection and on no account should 
airflow around the unit be restricted. The heatsinks at the rear 

of the units must not be touched as they can attain high temp- 
eratures. 


Operation 


Move ‘input’ switch to ‘on’ the led digits illuminate and the power 
supply is ready for use. 


Any one of the three outputs can be simultaneously monitored 
on voltage and current by depressing the appropriate ‘meter’ 
push button. 


To minimise digit flickering on the current meter when monit- 
oring rapidly varying currents, an increased time constant can 
be switched in by depressing the ‘current meter damping’ push 
button. 


By releasing all three output select push buttons the voltmeter 
can be used to measure external voltages via the front panel 
sockets. In this mode the DVM is isolated from any of the power 
supply outputs and is able to be floated ир to 200 V dc ог ac peak 
from earth. The maximum reading is 39.99 volts. 


е" 


The 6V 4A output is controlled over the range 4 to 6 volts by the 
‘voltage adjust’ pot. The output can be turned on/off by the 
switch to the left of the terminals. The SCR overvoltage crowbar 
is permanently attached to the output terminals even with the 
‘output’ switch in the ‘off’ position, so that the switch can be used 
to reset the crowbar. 


With the output switch in the ‘on’ position the ‘overload’ led will 
be illuminated if 1) the current demand exceeds 4 amps, 2) the 
SCR crowbar has triggered or 3) the output is in the foldback 
state. 


The +17 and -17V outputs track one another and are controlled 
by a single 10 turn potentiometer over the range 5V to 17 volts. 


Both outputs which share acommon ‘0’ terminal can be switched 

on or off independently by the appropriate switches. Each switch 
incorporates an overload LED which illuminates should the current 
demand exceed 1 amp. 
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CIRCUIT DESCRIPTION 


Each of the raw d.c. lines is provided by a secondary winding on 
the mains tranformer, feeding a bridge rectifier and resevoir 
capacitor. 


Control section 


The -17 volt output uses Z1 as a reference zener fed from the out- 
put with R1, D1, D2, D3 providing the start up condition. ІС2 is 
used as ahigh gain amplifier to compare any difference between 
the reference voltage provided by Z1 and a fraction of the output 
voltage given by the divider chain R10, P2, P4, P3 and R11. 

The output of IC2 is fed via base/emitter of VT1 to drive the 
compound series regulator formed by VT2 and VT4 in such a way 
as to oppose any output changes. 


Current limiting is provided by sensing across R4 and R7 with 
VT3. At a pre-determined level set by P1,VT3 is turned ‘on’ 
absorbing the drive current to the compound pair, and holding 
the current constant whilst pulling the output down. In the 
situation of VT3 being turned ‘on’ the drive current flow is such 
that VT1 is turned ‘on’ and led LD2 illuminated to indicate 
‘overload’. 


The negative supply is used as the reference for the + ve supply. 
R12 and R13 sense the + ve voltage and R21, P5 and R22 the 
overall voltage between + ve and -ve. The circuit components 
function on the same principle as for the -17 volt output. 


In the case of the 6 volt output a ‘ring of two’ circuit provides a 
suitable reference at Z3. VT11 and VT13 compare the difference 
between the reference voltage and the fraction fed back from the 
output via P8, P9, P10'and R41. Any error is amplified and fed via 
base/emitter VT14 to the emitter foldback pair VT15 and VT17. 
This drives VT18 and VT19 in such a way as to oppose the output 
change. Current limiting is provided by VT16 and at a level preset 
ру P7. In the event of current limit, i.e. when VT16 is turned оп 
VT14 is also turned on illuminating the overload led. When the 
output voltage falls below a given level, foldback limiting is 
provided by D6/R33 driving VT16 harder on. Overvoltage prot- 
ection is provided by Z5 turning SCR1 on. The SCR is placed 
directly across the output terminals so that the output switch can 
be used to reset the crowbar. 


Display section 


The voltmeter and current meter are based on digital voltmeters 
each having an f.s.d. of 399.9mV. In the case of current readings 
a voltage proportional to the current flowing is detected across 

a series resistor. 


Since the voltmeter and current meter are identical only the volt- 
meter will be described. Rectified ac is regulated by IC1 to 
provide a nominal 5V supply for the display and driver. Separate 
analogue and digital star grounds are provided to prevent current 
loops affecting the reading. The chip oscillator controls the 
sampling and multiplex frequency. The frequency of the oscillator 
is determined by R24 and C4. 


The decimal point is also multiplexed and in order to synchronise 
this with the appropriate digits the base of VT5 is fed from the 
collector of the corresponding drive transistor VT1-VT4. (In the 
case of the voltmeter, point ‘E’ is linked to ‘A’, and for the current 
meter point ‘D’ to point ‘A’). 

The analogue reference voltage at pin 18 of IC2 is nominally 2 
volts. This is derived by potting down the voltage of Z1 by R19, 
P1 and R12. Pin 14 is the feedback sensing function of IC2 and 
the feedback voltage from pin 17 and 16 is divided by 5 using R16 
and R15. C3 provides smoothing of the switched waveform which 
is then compared with the input voltage on pin 11. Zero offset 
current is provided from the reference by R20, P2 and R18. 


In the case of the current meter, in order to minimise digit flicker- 
ing an increased time constant (R28 and C8) can be switched in 
by the damping push button. 
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RECALIBRATION 
Repair and recalibration should only be attempted by personnel 
fully conversant with the hazards of working on ac mains powered 
equipment 
At all times the safety earth must be connected and the protective 


covers over the mains switch on the front panel and over the 
transformer input tags and input fuse must be in place. The ac 
mains power should only be applied when essential for testing 
and calibration. 


If necessary the unit can be returned to Farnell Instruments 
Limited or their agents for repair and recalibration. 


Equipment needed. 


Voltage reference source to within 0.05% capable of supplying 
1mV. 395mV and 39.5%. 


472 digit DMM to read voltage/current within 0.01% 
Suitable resistive loads and test leads. 


CONTROL SECTION 


Whilst it is possible to adjust the potentiometers mounted on the 
control board it may be found easier to remove the display by 
releasing 2 x M3 screws each side. 


Check that fuse values fitted are as indicated on back panel, 
connect to a suitable supply and switch unit on. 


1 Turn the bipolar output ‘voltage adjust’ control fully anti- 
clockwise, adjust P3 (set min V) to give an output voltage 
at the -ve output terminals of 4.90 volts. 


2. Turn ‘volts adjust’ fully clockwise and adjust P2 (set max V) 
to give an output of 17.1 volts. 


3. Turn P1 (set max l) fully clockwise, and connect load in series 
with reference ammeter to -ve output terminals and adjust 
load to give 1 amp at 17 volt output. 


4. Turn P1 anticlockwise until ‘overload’ led in -ve output switch 
just illuminates. Back off P1 slightly until led extinguished. 
Remove load and ammeter. 


5. With ‘volts adjust’ still fully clockwise, connect reference 
voltmeter across the positive output terminals and adjust P5 
(set balance) to give a reading of 17.1 volts (i.e. within 2 
digits of -17 volt reading). 


6. Rotate P6 (set max |) fully clockwise and connect load in series 
with reference ammeter to + ve output terminals and adjust 
until load current is 1 amp. 
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12. 


Turn P6 anticlockwise until ‘overload’ led in + ve output 
switch just illuminates. Back of P6 slightly so that led is 
extinguished. Remove load and ammeter. 


Turn +6V output ‘volts adjust’ control fully anticlockwise and 
connect voltmeter across + 6V terminals. 


Adjust P8 (set min V) to give an output of 3.90 volts. 


. Turn ‘volts adjust’ fully clockwise and adjust Р9 (set max V) 


to give an output of 6.10 volts. 


. Turn P7 fully clockwise, connect load in series with reference 


ammeter and adjust load to give current of 4 amps. 


Turn P7 anticlockwise until ‘overload’ led in +6V output 
switch just illuminates. Back off P7 slightly until led ex- 
tinguished. 


13. Remove load and ammeter. 


Display section 


1. 


Ensure all push buttons are out (i.e. set for measuring ex- 
ternal voltages). Switch TOPS 3D on and connect together 
the + and - pins of SK3. 


Adjust ‘Set zero’ pot (P2) until voltmeter reads 00.01, then 
back off P2 slightly until reading just changes from .01 to 
00. Remove shorting connection between + апа - pins. 


Feed 395.0mV into SK3 observing polarity marked on the 
pins. Adjust P1 (set full scale) until voltmeter reads 39.50. 


Remove connections from SK3 and feed 39.50 volts into ex- 
ternal voltmeter socket (observe polarity). Adjust P3 (cal V) 
until the voltmeter reads 39.50 volts. The voltmeter is now 
calibrated and can be checked for linearity if required. 


Connect together + and - pins on SK4 and adjust P8 (set 
zero) for current meter to read 0.001, back off P8 slightly 
so that reading just changes from 0.001 to 0.000. 


Feed 395.0mV into SK4 observing polarity and adjust P7 
(set full scale) such that meter reads 3.950 amps. 


The meter is now calibrated in voltage only and may be 
checked for linearity. 

Connect load in series with reference ammeter to -17V term- 
inals and adjust for 1 amp load current on reference ammeter. 


Depress -17V push button and adjust P5 (са! |-17V) such that 
TOPS 3 current meter reads the same as reference meter 
to within 1 digit. 
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9. Reconnect load across + 17V terminals, depress + 17V push 
buttons and adjust P6 (cal | + 17V) until current meter reads 
the same as reference meter to within 1 digit. 


10. Connect the load in series with reference to the ammeter + 6V 
terminals and adjust for aload current of 3.90 amps. 


11. Depress + 6V push button and adjust P4 (cal | + 6V) until 
TOPS 3D current meter reads the same as the reference 
meter to within 1 digit. 


12. Remove load and ammeter. 
The display board and contro! board are now calibrated. 


MAINTENANCE 


Guarantee 

The equipment supplied by Farnell Instruments Ltd., is guaran- 
teed against defective material and faulty manufacture for a 
period of twelve months from the date of despatch. In the case 
of material or components employed in the equipment but not 
manufactured by us, we allow the customer the period of any 
guarantee extended to us. 

The equipment has been carefully inspected and submitted to 


comprehensive tests at the factory prior to despatch. If, within 
the guarantee period, any defect is discovered in the equipment 
in respect of material or workmanship and reasonably within our 
control, we undertake to make good the defect at our own expense 
subject to our standard conditions of sale. In exceptional circum- 
stances and at the discretion of the Service Manager, a charge for 
labour and carriage costs incurred may be made. 


Our responsibility is in all cases limited to the cost of making good 
the defect in the equipment itself. The guarantee does not extend 
to third parties, nor does it apply to defects caused by abnormal 

conditions of working, accident, misuse, neglect or wear and tear. 


Maintenance 


In the event of difficulty, or apparent circuit malfunction, it is 
advisable to telephone (or telex) the Service Department or your 
local Sales Engineer or Agent (if overseas) for advice before 
attempting repairs. 


For repairs and re-calibration it is recommended that the comp- 
lete instrument be returned to:- 


The Service Department, Regional Office (South), 

Farnell Instruments Ltd., The Service Department, 
Sandbeck Way, Farnell Instruments Ltd., 
Wetherby, West Yorkshire, Davenport House, Bowers Way, 
LS22 4DH. Harpenden, Herts. AL5 4HX 


Tel: 0937 61961 Telex 557294 Tel: (05827) 69071 Telex 826307 


Please ensure adequate care is taken with packing and arrange 
insurance cover against transit damage or loss. 
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